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In the present paper the computing methods are generalized to slit systems of an arbitrary number of electrodes, with as the only restriction, that slits broader than the distances to neighbouring slits are separated by slits, narrower than the respective distance, and that a pair of electrodes with a mutual distance smaller than their slit widths are separated from the neighbouring slits by distances greater than the respective slit widths.
For slit systems, satisfying this condition the parameters are computed, necessary to perform the SCHWARZ-CHRISTOFFEL transformation. Formulae are given to compute the potential distribution and field strength. In a typical example the potential distribution and field strength are computed in the region around two parallel electrodes with broad slits compared with the distance between the electrodes.
In a previous paper 1 methods were developed to calculate the parameters necessary to compute the potential distribution in certain three slit lens systems. The conditions to the slit system were: 1. parallel electrodes, 2. infinite slit lenghts, 3. electrodes thicknesses very small, compared with the electrode distances and slit widths, 4. all centres of the slits in one plane perpendicular to the electrodes. Under the same assumptions the calculations can be performed for a system with a number of N electrodes.
In Fig. 1 the cross section is drawn of such a system with a plane perpendicular to the direction of the slits. electrodes, as indicated in Fig. 1 . These am are the parameters appearing in the formulae (5, 6) for the calculation of potential and field strength around the electrodes. They are found as the solution of the system of 2^-1 equations 1 :
The only solution of this system, with a physical meaning, is the one in which all a,n are real and <*m>am +1>0.
(3)
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Here the main values of the logarithms are to be taken.
The potential is computed as a linear superposition of the contributions of all electrodes. The conFrom the quantities am the potential distribution and field strength are found in the following way:
The complex parameter w = u + i v is introduced, connected to the coordinates x and y in the slit system through the formula Vn(u, V) = (arc tan -arc tan >(5) n 1 u, -din -2 u~a 2n ) with Vn = potential of the n th half-electrode.
The field strength is found by differentiation. Along the main axis the contribution of the n th halfelectrode is given by the formulae
In addition to the restriction (3) we find that (see section 1)
In general, the equations (1, 2) can be solved by the following methods if a set of two or three subsequent am 2 of the same order of magnitude is separated from similar sets by at least one order of magnitude. This means, that the potential and field strength can be computed by the following methods, if slits, broader than the distances to the neighbouring electrodes are separated from the rest of the slit system by slits narrower than these distances ( Fig. 2a) and pairs of electrodes with a mutual distance smaller than their slit widths are separated from the other slits by distances greater than the slit widths ( Fig. 2 b) .
In the previous paper 1 the case N = 3 and a m ^ cim +1 was treated; in the paper" N = 3, no restrictions to the am 2 were made but is was supposed, that ^ = s3 and r1 = r2. In the next paragraphs several cases are treated concerning the orders of magnitude of the a,, 2 , with N arbitrary. With the assumption
and neglecting terms of higher order of magnitude, the equations (1, 2) can be reduced. The integral appearing in equation (1) can be evaluated in the complex s-plane along a circle around the origin:
Along the whole integration path
---d5 The integral in equation (2) is evaluated along the real axis of the 5-plane, except for a small semicircle around the singular point 5 = a-2" :
The parts of the integral along the real axis give no imaginary contribution, so only the part of the integral along the semi-circle remains. The radius r of this semi-circle can be taken very small, so along this path if m<2 n, if m > 2 n , and in first approximation: 
The approximate equations were deduced under the assumption (8). This corresponds to the condition vm 2 1 , which means that
We may attach the following meaning to the sign : if two quantities p and q are connected through p q, p/q< 0.1. Then (15) implies that all slit widths of the system have to be smaller than 0.8 times the distances to the neighbouring electrodes.
As N denotes the total number of electrodes, r,v can be considered to be infinite and the formulae (13) give «2v = 0. If the N th electrode has no slit, 2 5y is zero, and o-2at_i = 0. In the latter case one sees from formulae (4, 5), that only the am with m = even have to be calculated.
Higher approximations in the casea^ a~ wi+i
Higher approximations are found by more accurate integration of the integrals in (1, 2). In (1) the factors (s 2 -afn_2) and (s 2 -a|w) are taken into consideration; in (2) the factors (5 2 -<Xow_1) and (s 2 -a.;n+1). The integration gives in second approximation:
The exact equations (1, 2) are reduced to the approximate equations (10, 12) which have the soluIn the first of these equations, for n= 1 v0 has to be taken zero.
we get the following scheme for the Anm (see p. 256). We supposed vm 2 ^ 1 , but if n > 1, 1 + 2 Anm vm 2 could get negative. As we require an > 0, it means, that it is no longer allowed to neglect the higher order terms. Therefore, for large values of n it is better to use the formulae (16), or to use the recur- Due to the particular shape of the equations (1, 2) the definitions (19) can be extended with higher order terms, to get the exact values of the am, given by (20).
Solution of the equations (1,2) when some a, 2 are of the same order of magnitude
When some subsequent quantities am, aOT + 1... have squares with the same order of magnitude, this has to be taken into consideration. The relative factors (s 2 -am 2 ) ... cannot be reduced to either s 2 or ( -aQ1 2 ), on integrating the equations (1, 2). We distinguish several cases. Integration of the equations (1, 2) along the paths defined in 1., gives in first approximation:
We introduce aon _ i/a-2n = u> 2n -1 an d eliminate all am:
( 21) rn ?<_! -1 ^2n-l-1
The function in the right hand side of this equation is plotted and tabulated in Fig. 4 resp. Table 1 , so iv-7n-\ can be solved from this equation. If the Ol. .. a-2n -2 are known from the other equations, a-2" _ i and o^w can be found.
F(w2n-i)
F(w2n-1) Third case:
Taking into consideration all significant factors the integration of (1, 2) provides in first approximation:
(^In-l a !n) («In a 2n+l) ^ a 2n + a 2n-t-l a 2n-l ^ 1 2a|" «2n a 2n+l a 2n -n + 1 J Substituting a2ra_i/a-2n = " ; 2n-i and 02n/«2» + i = m; 2» all can be eliminated and one gets two equations in the two unknowns tt>2n-i an d u>2w : Table 3 . The function -= -2 " 1 2 --In --2 -, + In -2n 1 _ = F<, (won -i, won _ 2).
W2n-1\ These last functions are plotted and tabulated in Fig. 6 and Table 3 . If assumptions are made concerning the order of magnitude of the adjacent am 2 for these four cases, higher order approximations can be found in a similar way as shown before 2 .
Numerical example
As an example of the above theory the potential and field strength are computed in the electrode configuration of Fig. 7 , in which 2S1 = 2S2 = 3 and 7irl = 1. In this case ax 2 = a 2 ~ a2 2 = b 2 ~ a3 2 -c 2 , so we use the formulae (23) of 4, third case. (1)
Both electrodes on zero potential, but an external field of unit field strength right handside of the lens. First electrode on potential +1, second electrode zero. First half-electrode on potential +1, the other half of the first electrode and second electrode zero. In the latter case only the cross field was computed. The results are given in Table 4 and plotted in Fig. 8 
